Abstract: Healthcare associated infections in surgical procedures have long been the focus of scientific research. In Germany, more than 225,000 patients suffer from such infections each year [1] . However, the reduction of the microbiological contamination is not only limited by cleaning and disinfecting measures. The choice of the ventilation system in the operating room or the type of the clothing of the personnel during the operation is also an important factor contributing to patient safety and infection control. Currently there are different approaches for assessing the hygienic situation in an operating room. In Germany, the air quality and cleanliness is evaluated by the DIN 1946DIN -4: 2008 and is based on the measurement of particles in the operating theatre. Other countries i.eSweden. focus on the biological contamination and use microbiological methods for the assessment and surveillance of the operating room ventilation (SIS-TS 39: 2015) [3].
Introduction
The protection degree measurement according to the German standard DIN 1946 DIN -4: 2008 is part of the hygienic acceptance of an operating room [2] . It is used to qualify the ventilation system (RLT) based on the reduction of particles. In Sweden, the qualification is based on the SIS-TS 39: 2015 standard. Contrary to the German standard, the RLT is qualified by detecting the number of germs in the air [3] .
Particles are possible transport media for germs, which in turn can cause infections by entering into surgical sites. The question arises whether there are correlations between the determined number of particles and the number of pathogens. The choice of the "right" surgical garment is also an important factor in minimizing the potential risk of infection. In order to ensure the protection of the patients in the operating theatre and the reduction of postoperative wound infections, it is necessary that the textiles meet certain requirements. In Germany, for example, this is regulated by DIN EN 13795 [4] . This normative guideline provides important information on surgical clothing properties and defines essential criteria that must be met by both disposable clothing and reusable products. Compared to other European countries, however, different surgical gowns are in use. Since the operating personnel are the main source for the release of germs during an operation [5] , the question arises as to whether the type and properties of the surgical garments have an impacton the microbiological load of the room air.
Material and methods

Measurements according to SIS-TS 39: 2012 2013:
The measurements for correlation of particle and microbial load took place in the teaching and research OR of the Ostbayerische Technische Hochschule (OTH) AmbergWeiden and a clinical site with a turbulent mixing ventilation system and a unidirectional airflow system (TAV). The microbiological examination of the room air was carried out with the active air sampler Impaktor FH6 from Markus Klotz GmbH. Three parallel samplings are performed at the predefined measuring points according to the points for particle measurements of DIN 1946-4 2008. These measurement points are located directly on the operating table (1.2m above the ground and ≤0.5m from the operating site), on the instrument table and in the periphery of the room near an exhaust opening. Sampling was done by impaction method, in which an air volume of 1000 liters is collected per 10 minutes via a columnar opening onto a blood agar plate The measurements are performed during a one-hour surgical simulation (6 measurements a 10 minutes). A simulated surgery was performed by 7 people. In order to simulate a close to reality use, 4 persons represent the surgical team directly at the operating table, one person acts as an anesthesiologist and 2 other persons move through the room during the surgical simulation (Fig. 2) . To simulate the operation itself, small objects are handed over to one another in a random sequence, conversations are carried out under normal volume and door openings are made. This entire usecase did follow a standardized protocol.
Particle measurement / protection degree measurement according to DIN 1946-4 (2008)
A further method for determining the protection of a ventilation system is the protection degree measurement (Fig. 3) . DIN 1946 DIN -4 (2008 This evaluates the quantity of particles, which can be detected within the protection area after release inside and outside the protection area. For values >5, an excellent protective effect can be assumed, whereas values close to zero indicate that no protective effect is present. Already in pilot experiments of this study the impact of the surgical clothing on the germ load in the operating room was investigated. On the basis of these results, Swedish surgical gowns were chosen as standard for further experiments. This so-called "Clean Air Suit" from Mölnlycke Healthcare is a disposable product and consists of polypropylene (Fig. 3) . In our trials, these surgical gowns were consistently able to achieve lower germ release to the environment than with conventional German surgical gowns made of cotton. 
Results
The protection degree measurements and the active airsampling in order to evaluate the microbiological load (germ count) were done at identical positions in the operating room in our experiments. The results of the various measuring points show significant differences between the germ count and the particle count; for example, a maximum of approx. 24,000 particles was measured in the centre of the OR table measuring point (M2-2), whereas 0 CFU/m³ room air was detected in this region. Furthermore, in case of increased activity of the surgical team at this measuring point, a microbial count of 32 CFU/m 3 could be detected (M2-5), although there was no increase in the number of particles in the air (Fig. 4 ). No correlation of particle and cfu measurements could be detected. 
Discussion
Our results provide input to address the question which measuring method is more specific and suitable for qualifying the ventilation systems of operating theatres. Particles are not harmful for the patient and the staff, but can be loaded with germs and transport them to the patient. However, not all these particles are a microbiological hazard as many particles are primarily sterile. We could not detect a correlation between particle load and microbiological burden. Accordingly, we believe active air sampling according to SIS-TS 39: 2015 in order to assess the microbiological burden is more accurate, because of the direct detection of the causative agents itself.
Furthermore, our findings demonstrate the impact of clothing on the microbiological quality of the room air during a surgical procedure. A guideline for the optimal quality of standardized surgical clothes from an infection control perspective should therefore be discussed and may be reasonable.
